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. | NTRODUCTI ON

A Pur pose of |nstructions

Thi s gui dance docunent describes the type of information needed by
the Agency to evaluate an application for a specific license for
t he possession and non-nedi cal use of radioactive material. This
type of license is provided for under the Massachusetts Regul ati ons
for the Control of Radiation (105 CVR 120.000 et. seq.), hereafter
call ed the Regul ati ons.

Thi s docunent is intended solely for guidance in the preparation of
the license application and should not be considered a substitute
for the applicant's careful safety evaluation of the proposed use
of radioactive nmaterial. The applicant nust ensure that the
application correctly and adequately describes his/her radiation
safety neasures and procedures.

B. Pur pose of Appendices to this QGuide

The regul ations require Iicensees to devel op and i npl enment witten
policies and procedures which ensure conpliance wth the
regul ati ons. The attached appendices provide sanple radiation
safety procedures which the |icensee nay choose to use in their
radi ati on safety program Applicants should carefully read the
appl i cabl e regul ati ons and sanpl e procedures and then decide if the
sanpl e procedures are appropriate for their specific radiation
safety needs. In the application, applicants may certify that they
will followa sanple procedure or devel op and submt an equi val ent
procedure for Agency review. |If a sanple procedure is followed,
applicants nmust ensure that references to that procedure are clear
and specific (e.g., references should include guide nunber,
revi sion nunber, revision date and appendi x identification).

C. Appl i cabl e Requl ati ons

The requirenents for Specific Licenses are codified in the
Regul ati ons under the general headi ng of Specific Licenses (105 CVR
120. 124 through 120.135). Oher areas of the Regul ations that are
applicable to this type of license are:

105 CVR 120. 001 - "General Provisions";

105 CWVR 120.100 - "Licensing of Radioactive Material";

105 OCWR 120.200 - "Standards for Protection Against
Radi ati on";

105 CMR 120.750, "Notices, Instructions, and Reports to
Workers: I nspections” describes training information;

105 CVR 120. 770, "Packagi ng and Transportation of Radi oactive
Mat eri al "

105 CVMR  120. 890, "Low- | evel radi oactive waste

m ni m zation regul ati ons general provisions".



The Agency may anend these regulations periodically to remain
conpatible with current standards. The licensee will be notified
of these changes as they occur and should incorporate theminto
their program if applicable.

D. Ret enti on of Records

The | i censee nust maintain certain records for specified periods of
time for conpliance purposes. These intervals have been
established in order for the inspection staff and other authorized
entities to have access to these documents as required by the
regul ations. Appendix A contains the retention requirenments for
t hese docunents.

E. Radi ati on Protection Program

As specified in 105 CVR 120.210, the licensee nust devel op,
docunent , and i npl enent a radiation protection program
Specifically, this program should include provisions for ensuring
conpliance with the requirenents of Part D of the regul ations, the
license, the license conditions with all active anendnents and for
establishing an ALARA program and for performng reviews of the
program at 12 nonth intervals. In developing a radiation
protection program the |icensee shoul d design the programbased on
the size of the facility, potential hazards associated wth
radi ati on exposure, the potential for intake of radioactive
mat eri al, and the physical characteristics of the radionuclides.

Active control over the radiation protection program should be
exerci sed by managenent personnel in positions of authority. In
addi ti on, managenent shoul d be aware that the assignnent of duties
to individuals (e.g., the Radiation Safety Oficer) does not
reli eve managenent of the responsibilities to review and contro
the licensed activities.

F. As Low As is Reasonably Achi evabl e (ALARA)

Persons engaged in activities authorized by radioactive nmateri al
i censes issued by the Agency nmust to the extent practicable, make
every reasonable effort to maintain the release of radioactive
material and the total effective dose equival ent (TEDE), ALARA, for
both workers and nenbers of the public. License applicants mnust
give consideration to the ALARA philosophy when designing
facilities, procuring equipnment and for devel opi ng procedures for
work with radi oactive material. The ALARA concept is a key el enent
in establishing any radiation protection program as described
above. The definition of ALARA may be found in 105 CVR 120. 005.

G Systene International (SI) Units

The Agency is making an effort to inplenent the SI system of
units. |If applicants wish to utilize SI units in their



application, please feel free to do so. However, this conversion
is by no neans mandatory at this tinme. The Agency will continue

to recognize SI and English units. Appendix B of this guide has

been included to assist applicants in the use of SI units.

1. FILING AN APPLI CATI ON

An application for a specific license for non-nedical use of
radi oactive material can be nmade by conpl eti ng Agency form MRCP
120. 100-4 (Attachment A) as foll ows:

1. Complete Itenms 1 through 4 and 13 on the form itself. For
Items 5 through 12, submt the required information on
suppl enent ary pages.

2. Identify and key each separate sheet or docunent submtted
with the application to the items nunber of the application
to which it refers.

3. Al typed pages, sketches, and, if possible, draw ngs should
be on 8-1/2 x 11 inch paper to facilitate handling and
review. |If larger drawi ngs are necessary, fold themto 8-
1/2 x 11 inches.

4. Complete all itens in the application in sufficient detai
so that the Agency can determ ne that your equipnent,
facilities, training and experience, and radi ation safety
program are adequate to protect health and m nim ze danger
to life and property.

5. Pl ease note that |icense applications are avail able for
review by the public. Do not submt proprietary information
unl ess necessary. |If proprietary information is submtted

wi t hout proper docunentation that confidentiality nust be
mai nt ai ned, there nay be disclosure of the proprietary
information to the public or tinme-consum ng delays in
processi ng your application.

6. Do not submt personal information about your individual
enpl oyees unless it is pertinent to the application.
Trai ni ng and experience of individuals should be submtted
to denonstrate their ability to nmanage radi ation safety
prograns or to work safely with radi oactive materials. A
person specifically |isted as an authorized user on an
exi sting radioactive material |icense may submt a copy of
that license (or reference an Agency Radi oactive Materi al
Li cense Nunber) as evidence of training and experience.
Submit home addresses and hone tel ephone nunbers only if
they are part of an energency response plan. Do not submt
bi rt hdat es, Social Security nunbers, and radi ation dose
i nformation unl ess specifically requested by the Agency.



7. The application should be conpleted in triplicate. The
original and one copy of the application, along with
duplicate copies of supporting docunments, should be sent to:

Massachusetts Departnment of Public Health
Radi ati on Control Program

174 Portland Street, 5th Fl oor

Boston, MA 02114

8. Retain one copy of the entire application for yourself. The
license is issued based on the statenents and
representations in your application and any suppl enments to
it, as well as the requirenents in the regul ations.

[11. I NFORMATION TO BE SUBM TTED

Since the space on the application formis not sufficient to
contain all the required information, additional sheets should be
appended.

Each separate sheet or docunent submtted with the application
shoul d be identified by a heading indicating the appropriate
application item nunber and its purpose.

l[tem 1 - LI CENSE | NFORVATI ON

For a new |license, check subitem A. For an anendnent to an
existing license, check subitemB. For a renewal of an existing
| i cense, check subitem C

ltem 2 - APPLI CANT' S NAME AND MNAI LI NG ADDRESS

|f you are filing as an individual, you should be designated as
the applicant only if you are acting in a private capacity and
the use of the radioactive material is not connected with your
enpl oynment with a corporation or other legal entity. O herw se,
t he applicant should be the corporation or other |egal entity
applying for the license.

The address specified here should be the applicant's nailing
address for correspondence. This may or nay not be the sane as
the address at which the material will be used as specified in
ltem 3.

ltem 3 - LOCATI ONS OF USE

Specify each location of use. List the street address, city, and
state or other descriptive address (such as 5 mles fromthe
intersection of Route 32 on Hi ghway 10, Anytown, State) to allow



us to locate your facilities. A post office box address is not
accept abl e.

I f you plan to use radioactive material at nore than one

| ocation, you nust give the specific address of each | ocation.
You al so nust describe the intended use and the facilities and
equi pnent at each location. Use Itens 5 through 11 of the
application to describe uses at nultiple |ocations.

l[tem 4 - PERSON TO BE CONTACTED ABOUT APPL| CATI ON

Provi de the nanme and tel ephone nunber of the individual who is
nmost famliar with your proposed radi oactive materials program
and can answer questions about the application. This individual,
usually the RSO or a principal user of radioactive materials,
will serve as the point of contact during the review of the
application and during the period of the license. If this

i ndividual is not your full-tinme paid enpl oyee, specify your
relationship with this individual. Notify the Agency if the

i ndi vi dual assigned to this function changes. Notification of a
contact change is for information only and woul d not be

consi dered an application for a |license anendnent.

I[tem 5 - RADI OACTI VE MATERI AL

Descri be the radi oactive material by isotope, chem cal and/or
physical form and activity in becquerels (or mllicuries or

m crocuries). A separate possession limt for each nuclide
shoul d be specified. Possession limts requested should cover
the total anticipated inventory, including stored materials and
wast e, and should be commensurate with the applicant's needs and
facilities for safe handling.

| f the use of sealed or plated sources is contenplated, the

i sot ope, manufacturer, and nodel nunber of each seal ed or plated
source should be specified. |If a source will be used in a gas
chr omat ogr aph, gauge, or other device, the manufacturer and nodel
nunber of the device should be specified.

l[tem 6 - PURPOSE

The use to be made of the radioactive materials should be clearly
described. Sufficient detail should be given to allow a

determ nation of the potential for exposure to radiation and

radi oactive materials of both those working with the materials
and the public.



ltem 7 - 1 NDIVIDUAL(S) RESPONSI BLE FOR RADI ATI ON SAFETY
PROGRAMS- - THEI R TRAI NI NG AND EXPERI ENCE

A Al licensees nmust have a radiation protection officer,
desi gnated by and responsi ble to managenent, for
i npl enenting the radiation safety program State hi s/ her
name and title. Describe his/her experience in using
radi ati on and radi oactive materials, and his/her training in
radi ati on protection. A statenent describing his/her
responsibilities and authority for carrying out the
radi ati on safety program shoul d be provi ded.

B. Specify the nanes of the person(s) who will directly
supervi se the use of radioactive material or who will use
radi oactive material w thout supervision.

[tem 8 - TRAINING FOR | NDI VI DUALS WORKI NG | N OR FREQUENTI NG
RESTRI CTED AREAS

All individuals whose jobs may require themto access any portion
of a restricted area nust receive instruction as specified in 105
CVR 120. 753. Submit a description of the training that will be
provided to all personnel who work with, or in the vicinity of,
radi oactive materials. This training description should include
the formof training (e.g., formal course work, lectures), a list
of topics covered in the training, the neans used to eval uate the
training (e.g., exan), the frequency of training, the duration of
training, the name and qualifications of the individual providing
the training, and a sanple of the training record to be

mai ntai ned (or a description of such records content and the
subject matter). The training program should be of sufficient
scope to ensure that all personnel, including technical,

clerical, maintenance, housekeeping, and security personnel,
receive proper instruction in itens such as those outlined in
Appendi x G These topics may vary dependi ng on staff nenbers

j ob-rel ated duti es.

Regardi ng the frequency of personnel training, such training mnmust
be provided to personnel before assum ng duties in, or performng
duties requiring access to, any portion of a restricted area, at
intervals not to exceed 12 nonths as refresher training, and
whenever there is a significant change in duties, potenti al

radi ati on hazards, regulations, or the terns of the |icense.

ltem 9 - Facilities and Equi pnent

9.1 Physical Facilities.

Submit annotated diagrans, and witten descriptions if necessary,
of all areas in which radioactive material will be used or stored
(e.g., invitro |laboratories, hot |aboratories, radioactive waste



storage roons, etc.). A sanple diagramcan be found in Appendi X
F. Submtted diagrans shoul d:

1. Specify the diagram scale and identify areas of interest
wi thin each room such as radioactive material preparation
areas, waste storage areas, package receipt areas, hot
si nks, etc.

2. | ndi cate the direction of north.

3. Clearly mark or identify all areas adjacent to radi oactive
mat eri al use/storage roons or areas (e.g., offices,
hal | ways, restroons, etc.).

4. Specify the building, floor, roomnunber, and principal use
of each room or area.

5. Not e the presence of shielding in roons or areas on the
di agram [and i ndi cate thi ckness and conposition].

6. Specify any avail able radiation safety equi pnment for roons
or areas such as funme hoods, L-Dblocks, renote handling
equi pnent, storage containers, etc.

7. Clearly identify all area(s) assigned for receipt, storage
(i ncluding waste), preparation, and neasurenent of
radi oactive material .

8. Specify all pertinent airflowrates, filtration equi pnent,
and nonitoring instrunentation available in roons or areas
in which radioactive material could becone airborne.

9. I ndi cate all |ockable doors, storage containers, and
security measures for all use/storage |ocations for
radi oactive material .

9.2 - Instrunentation

Speci fy by manufacturer and nodel nunber, all radiation
measuring/nonitoring instrunments and detectors to be used at the
facility. This list shall include, but is not limted to, fixed
area nonitors, instrunents for analysis of w pe tests, and
instrunments for performng area surveys. The applicant nust
submt calculations to show that the instrunmentation used to
anal yze wi pe test sanples is sufficiently sensitive to detect

[ 220 dpm 100 cn?, beta/ganma]. Appendi x D contains information
regardi ng m ni num det ectabl e activity cal cul ati ons.

Exhibit Bis a formthat may be used to describe the applicant's
instrunentation. If this formis not used, then subnt
equi val ent i nformati on.



9.3 - Instrunent Calibration and Operability Checks

The |icensee nmust ensure that the survey instrunments used to
denonstrate conpliance with 105 CVMR 120. 225 are calibrated prior
to first use, at intervals not to exceed 12 nonths thereafter,
and also following repair. Specify if survey instrunents wll be
calibrated by a service conpany specifically |licensed to perform
survey instrunment calibrations as a custoner service or by the
appl i cant using specified procedures.

| f survey instrunments are to be calibrated by the applicant, then
t he applicant must submt the information requested in Appendi X
E. If a consultant or other licensed firmwll performthe
calibration of the survey instrunents, then the applicant should
mai ntain a copy of the radioactive material |icense which
authorizes that entity to performsurvey instrunent calibrations
as a custoner service. |If other instrunentation such as area
nmonitors are to be calibrated as well, these should be addressed
in this section.

In addition, the Agency requires the licensee to check instrunent
operability by using a dedicated check source, and maintain
records of these checks. These instrunent operability checks are
required to be performed on each day that the instrunment is used;
however, a record of these checks is required only after repair,
battery change, or instrunent calibration, and at intervals not
to exceed three nonths. |f any check source reading varies
greater than 20% fromthe readi ng neasured i medi ately after
calibration, the licensee shall require that the instrunment be
repaired or recalibrated before use for conpliance surveys.

For these instrunment operability checks, the term "dedicated
check source" neans that:

A The seal ed source used nust contain a radionuclide with a
relatively long half-life (e.g., greater than five years).

B. The seal ed source used to check an instrunent's operability
nmust remain the sane throughout the tine period between
survey instrunment calibrations or repairs (e.g., the source
must be the sanme nodel and serial nunber used previously for
that particular nodel and serial nunber survey instrunent).

Note that this does not prohibit the |icensee fromusing the
same seal ed source as the dedicated check source for nore

t han one survey instrunent. It only requires that the

seal ed source used initially by the |icensee upon return of
that survey instrunment fromrepair or full calibration nust
remain the same until that survey instrunent is |ater

cal i br at ed.



Item 10 - RADI ATI ON SAFETY PROGRAM

10.1 Personnel Monitoring. Personnel nonitoring is required if a
person is likely to receive in a cal endar year 5nBv (500
mllirens) total effective dose equivalent ( or 10%of this val ue
in the case of a mnor). Personnel nonitoring is also required
if a person enters a high radiation area (greater than 100
mllirens per hour). If personnel nonitoring equipnent will be
used, the nane of the organization furnishing film badge or

t her nol um nescent dosinmeter (TLD) service and the frequency for
changi ng badges, dosineters, etc., should be specified. |If
direct reading dosineters (pocket ionization chanbers) w il be
used, the useful range of the device, in mlliroentgens, the
frequency of reading and the procedures for maintaining and
calibrating the devices should be specifi ed.

| f personnel nonitoring will not be used, the applicant should
submit cal cul ati ons or docunentation fromradi ati on surveys that
denonstrate that it is unlikely that any individual will receive
a dose equal to or greater than that indicated in the preceding
par agr aph.

Appendi x P contains a sanple procedure for use and calibration of
direct reading dosineters. |If direct reading dosineters are
used, either indicate that the procedure contained in Appendix P
will be followed or submt an alternate procedure for Agency
review.

10. 1(b) Bi oassays

Bi oassays are required when individuals are likely to receive an
intake in excess of 10% of the annual limt on intake. Bioassays
are normally perfornmed when individuals work with mllicurie
guantities of unseal ed hydrogen-3, iodine-125, or iodine-131,
dependi ng on the chem cal and physical form the procedures

foll owed and the equi pnment used to nake it possible for

radi oactive materials to be ingested, inhaled, or absorbed into
the body. The applicant should indicate the need for bioassays
has been thoroughly consi dered and shoul d descri be his proposed
bi oassay program if applicable. U S. NRC Regulatory Guide 8.9,
"Accept abl e Concepts, Models, Equations and Assunptions for a

Bi oassay Progrant [or Agency-specific guide] may be of assistance
in preparing these descriptions.

Appendi x N contains a sanple procedure to be foll owed when
perform ng radi oi odi ne bioassays. If radioiodine is to be used,
verify that procedures contained in Appendix Nw Il be foll owed
or submt an alternate procedure for Agency review.

10. A -Health Physics Program Witten radiation safety proce-
dures to be foll owed by users should be provided as part of the
appl i cation.




10. A. 1. - Procedure for Odering and Receivi ng Radi oactive
Mat eri al

Submit a description of procedures for ordering and receiving

radi oactive material, including receipt during off-duty hours,
and for notification of responsible persons upon receipt of
radi oactive material. This procedure should be adequate to neet

the requirenents of 105 120.235 and 120. 246, to ensure that
possession limts are not exceeded, to ensure that radioactive
material is secured at all tines against unauthorized renoval, to
ensure that radiation levels in unrestricted areas do not exceed
the limts specified in 105 120.221, and to ensure that al

recei pts are properly docunented.

Security personnel or any other individuals who receive packages
of radioactive material during off-duty hours should be issued
witten procedures which detail receipt, exam nation, and
security for packages. Procedures should include notification
procedures to be followed for packages found or suspected to be
| eaki ng and indicate the i Mmedi ate steps to be taken to prevent
the spread of contam nation

Appendi x H contains a sanple procedure and instructions for
ordering and receiving radi oactive material packages.

10. A.2 - Procedure for Safely Openi ng Radi oactive NMaterial
Packages

Submt procedures for exam ning incom ng packages for |eakage,
contam nation, or damage, and for safely opening packages in
accordance with 105 CWVR 120.246. Package nonitoring should be
performed as soon as practicable after receipt. This procedure
may vary depending on the type and quantity of radioactive

mat eri al received, but it should include instructions for
surveyi ng packages, wearing gloves while openi ng packages,
checki ng packing material for contam nation after opening, and
verifying the contents of packages of radioactive material, not
only agai nst the packing slip, but also against the anmount, type,
and formof material ordered. Even though 105 CVR 120. 246
exenpts certain packages fromnonitoring, it is necessary that
procedures be established for safely opening all radioactive
mat eri al packages.

Appendi x | contains a sanple procedure for safely opening
packages of radioactive material. Either indicate that the
procedures contained in Appendix I will be followed or submt an
alternate procedure for Agency review.

10



10. A.3 - Ceneral Rules for the Safe Use of Radi oactive Mterial

Submit the general safety instructions to be followed by al
personnel while working with radi oactive materials. The
i nstructions shoul d:

A

Expl ain what safety apparel to wear and what equi pnent to
use (e.g., wearing | aboratory coats, eye protection and
di sposabl e gl oves, and using transport carts and shi el di ng).

| ndi cat e what personnel nonitoring devices to use when
handl i ng radi oactive materi al .

Specify limtations and conditions for handling liquid or
unseal ed sources of radioactive material and the safety
equi pnent to use when working with them

Specify the shielding or renpte handling equi pnment to be
used when handling beta and/or gamma em tting materials.

I ncl ude gui dance concerning security of radioactive
mat eri al .

Provi de instructions for novenent of radioactive materi al
between roons, in halls, or in corridors.

Provi de gui dance on waste di sposal requirenents.

Descri be contam nation control procedures including
prohi bi ti ons agai nst snoking, eating, drinking, or the
application of cosnetics, and prohibiting the storage of
personal itens (food, drink, cosnetics, etc.) in areas where
radi oactive material is used or stored. |[In addition,

i nclude instructions to individuals for perform ng radiation
surveys of their hands, clothing, etc. after working with
radi oactive material .

Appendi x J contains a sanple set of general rules for safe

radi oactive material use, which may be appropriate for smaller or
l[imted prograns. Either indicate that the procedure contai ned
in Appendix J will be followed or submt an alternate procedure
for Agency review.

10. A.4 - Emergency Procedure

Submit a copy of energency procedures. A copy of these
procedures shoul d be posted in all areas where radi oactive
material is used/stored and shoul d:

A

Descri be inmmedi ate action to be taken after an incident in
order to prevent contam nation of personnel and work areas
(e.g., turning off the ventilation, area evacuation, and

11



spill containnent). Actions to be taken for handling
i njured personnel who nay be contam nated should al so be
addressed, if applicable.

B. Li st the nanes and tel ephone nunbers of the responsible
persons (e.g., RSO to be notified in case of an energency.
The Agency's 24-hour nunber should be included in this
section (617/727-9710).

C. | nstruct personnel on appropriate nmethods for re-entering
and decont am nati ng contan nated areas.

D. Descri be what action is to be taken in the event of fire,
theft, or loss involving radioactive material. This

response nust include the notification of this Agency in
accordance wth 105 CVR 120. 281 and 120. 282.

Appendi x K contains a sanpl e energency procedure. Either
indicate that the procedure in Appendix Kwll be followed or
submt an alternate procedure for Agency review.

10. A.5 - Area Survey Procedure

The |icensee nust establish and agree to inplenment witten
procedures for perform ng periodic radiation surveys and
contam nation nonitoring. The procedures must describe the
routi ne survey program including the areas to be surveyed,
frequency of the surveys, action levels initiating
decont am nati on procedures, and provisions for maintaining
records of surveys.

If the application is to cover nmultiple users and areas of use,
t he individual user should performsurveys of his own work areas
in addition to those perforned by the radiation safety staff.

Appendi x L contains sanple area survey procedures for use of
unseal ed radi onuclides. Either indicate that the area survey
procedures described in Appendix L of this guide have been
adopted or submit an alternate procedure for perform ng routine
radi ati on surveys and contam nation nonitoring for Agency review.

10. A.6 - Testing Seal ed Sources for Leakage and/or Contamnm nation

Testing of seal ed sources for | eakage and/ or contan nation shal
be performed only by persons who are specifically |icensed by

ei ther the Agency, another Agreenent State, a Licensing State, or
the U S. Nucl ear Regul atory Comm ssion (NRC) to perform such
services. In establishing a programfor testing for |eakage
and/or contam nation in accordance wth 105 120.315 and 120. 520,
two alternatives are available fromwhich to choose:
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A The services of a licensed consultant or conmerci al
organi zati on may be used to obtain test sanples, evaluate
the sanples, and report the results back to the applicant.
In addition, a commercially available test kit may be used
to obtain a test sanple for subsequent analysis by a
| icensed service conpany. Wen using a |icensed servi ce,
pl ease note the |icensee should maintain a copy of that
conpany's |icense which authorizes themto performtests for
| eakage and/or contam nation as a custoner service.

B. The applicant may request authorization to performtests for
| eakage and/ or contam nation, including sanpling and
analysis. |If this option is chosen, then submt the

information outlined in Appendix M for Agency eval uati on.

10. A. 7 - Procedure for Use of Radi oactive Gases/Volatile Materi al

The use of radioactive gases and volatile materials requires
attention not only to the standard radiation safety
considerations but also to an evaluation of expected air
concentrations of the radioactive material in restricted and
unrestricted areas, including effluents released to the

at nosphere. Each applicant who wi shes to use these forns of
mat eri al nust submt unrestricted area concentration cal cul ations
to the Agency in support of that request as well as docunent
per sonnel exposures as a result of restricted area releases in
accordance with 105 CVR 120. 212 and 120.213. |If ventilation
systens are used in conjunction with radi oactive gases/volatile
mat eri al, procedures for use and mai ntenance of these systens
shoul d be included in the application.

Appendi x O contains sanple cal culations. The applicant shoul d
refer to the sanple cal culations in Appendix Oto conpile
information in support of a request to use radioactive gases or
vol atile material .

10. A.8 - Procedure for the Use of Radi oactive Material in Animals

The |icensee should submt specific procedures to be followed if
radi o-nuclides wll be used in animals. These should include:
(1) a description of the dedicated animal housing facilities, (2)
a copy of instructions provided to aninmal caretakers for handling
ani mal s, ani mal wastes, and carcasses, (3) instructions for

cl eani ng and decontam nating ani mal cages, (4) procedures for
ensuring that animal roons will be | ocked or otherw se secured
unl ess attended by authorized users of radioactive nmaterial, and
(5) procedures for disposal of animal carcasses and associ ated
waste in conpliance with 105 CWR 120.255. |f radioactive
material will not be used in animals, please so indicate.

13



l[tem 11 - WASTE MANAGEMENT

11.1 Waste D sposal

Submt your procedures for waste disposal. Provide a conplete
description of specific methods used for waste di sposal of

radi oactive material. A licensee may di spose of waste by:
1. Transfer to a persons properly licensed to receive such
waste; i.e., conmercial radioactive waste disposal firnmns.

2. Rel ease into air in conformance with 105 CVR 120. 222 t he
Regul ati ons.

3. Incineration only if specifically authorized by the Agency
in accordance with 105 CVMR 120. 254 of the Regul ations.

4. Rel ease into a sanitary sewer in conformance with 105 CWR
120. 253 of the Regul ations. (You should describe your
met hods for controlling the sewage di sposal of radioactive
wastes in order to ensure that disposals do not exceed the
l[imts specified in 105 CVR 120. 222).

5. The di sposal of radioactive material by storage neans that
the material is allowed to decay to concentrations which do
not exceed those specified in 105 CVR 120. 195: Appendi x A,
(Exenmpt Concentrations), before discarding the materi al.

Al solid wastes potentially contam nated wi th radi oactive
material should be nonitored with a suitable instrunent to ensure
that no detectable radioactivity remains before disposal by
normal nethods. Any shielding materials should be renoved before
nmoni t ori ng.

Massachusetts Law prohibits the disposal of radioactive materi al
by burial within the Commonweal th of Massachusetts.

11.2 Waste M ninm zation

105 CVR 120.890 requires that all radioactive material users, as
well as all generators of radioactive waste, prepare statenents
i ndi cating the nmeasures they have taken to mnimze any waste
that may result fromtheir operations. Those applicants whose
operation result in 100 cubic feet or nore of waste per annum
and such waste requires disposal, nust develop and institute
waste mnimzation prograns predi cated on detail ed plans.
Provi de an appropriate docunent that applies to your operation.

14



[tem 12 - ORGANI ZATI ONAL STRUCTURE

Provi de an organi zational chart both for the institution, show ng
Adm ni stration, Radiation Safety Commttee and Radi ation Safety
Oficer, and for the corporate structure and ownership. Ildentify
the state of incorporation, and provide the nanes of principal
stockhol ders, if applicable. List parent conpanies, nanes,
addresses, and titles of principals. List percentages of part-
ners, shares, state of incorporation, and other organi zational
details that may be inportant during financial or legal circum
st ances.

Item 13 - CERTI FI CATI ON

Identify the title of the office held by the individual who
signed the application.

BEFORE SUBM TTI NG I T, REVI EW YOUR APPLI CATI ON TO BE SURE YOU HAVE

RESPONDED TO EACH | TEM AND TO BE SURE THAT EACH PAGE THAT YOU
HAVE ATTACHED HAS AN ATTACHVENT NUMBER AND | S DATED

| V. AMENDMENTS TO LI CENSES

Li censees are required to conduct their progranms in accordance
with statements, representations and procedures contained in the
I icense application and supportive docunents. The |icense MJST
BE AMENDED if the licensee plans to make any changes in facili-
ties, equipnment (including nonitoring and nmeasuring instrunments),
procedures, personnel or radioactive material used.

Applications for |icense anendnents may be filed either on the
application formor in letter form The application should
identify the license by nunber and should clearly describe the
exact nature of the changes, additions and/or deletions. Refer-
ences to previously submtted informati on and docunents shoul d be
cl ear and specific and should identify the pertinent information
by date, page and paragraph.

V. RENEWAL OF A LI CENSE

A radi oactive materials |license expires five (5) years fromthe

| ast day of the nonth in which it was issued. An application for
renewal of a license should be filed at least thirty (30) days
PRIOR TO the expiration date. This will ensure that the |license
does not expire until final action on the application has been
taken by the Agency as provided for in 105 CVR 120. 133.

Renewal applications should be filed on the fornms provided by the
Agency for this purpose. The application should contain conplete
and up-to-date information about the applicant's current program
In order to facilitate the review process, the application for
renewal should be submtted w thout reference to previously
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subm tted docunents and information. |f such references cannot
be avoi ded, they should be clear and specific and should identify
the pertinent information by date, page and paragraph.

VI. LICENSE TERM NATI ONS

A licensee may request termi nation of a radioactive materi al
license at any time. To termnate a license, the |licensee nust
nmeet the requirenents of 105 CVR 120. 132 whi ch incl ude:

1. Transfer or disposal of all l|icensed radioactive material in
the licensee's possession in accordance with 105 CWVR
120. 256;
2. Notification of Agency of term nation of |icensed activity;
3. Performance of radiation surveys or the equivalent in

accordance with 105 CVR 120.132(D)(1)(e).

Submt the conpleted Term nation Form MRCP 120. 100-3 and a
copy of any applicable radiation surveys to the Agency at

| east 30 days before the expiration date of the |license or
upon termnation of all licensed activities. The Agency
reserves the right to performconfirmatory surveys of
licensed facilities prior to term nation.
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APPENDI X A
RETENTI ON OF DOCUMENTS

PERVANENT JOB SI TES

Document Retention |Interva
Regul ati ons Until termnation of license
Li cense, all active amendnents Until term nation of |license

and supporting docunent s(i ncl udi ng
t he application)

Annual ALARA Revi ews 5 years

Recei pt, Transfer and Di sposal Until disposal is authorized
by the Agency

Survey Instrunment Calibration 5 Years
Leak Tests 5 Years
| nventories 5 Years
Utilization Logs Until disposal is authorized

by the Agency

H gh Radi ati on Area Control Until disposal is authorized
Devi ces or Al arm Systens by the Agency
Trai ning and Testing Records Until disposal is authorized

by the Agency or 3 years
after term nation of
enpl oynment

Per sonnel Monitoring Records and Until disposal is authorized

Pocket Dosi neter Readi ngs by the Agency
Pocket Dosineter Calibrations 5 years
Al arm Rat enet er Function Checks 5 years
Al arm Rat eneter Calibrations 5 years
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APPENDI X A - RETENTI ON OF RECORDS

| . PERVANENT JOB SI TES (conti nued)

Docunent Retention Interva

Radi ati on Surveys 5 years or until disposal is
aut horized by the Agency if a
survey was used to determ ne
an individual's exposure

1. TEMPORARY JOB SI TES

Docunent Retention Interva

Li cense and Active Amendnents Until term nation of job
Oper at i ng/ Emer gency Procedur es Until term nation of job
Lat est Leak Test Result Until term nation of job
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APPENDIX F
SAMPLE SACILITY DIAGRAM
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APPENDI X C
DUTI ES AND RESPONSI BI LI TI ES OF THE RADI ATI ON SAFETY OFFI CER

Anmong the specific duties and responsibilities of the RSO are the
fol | ow ng:

1. Assure that radioactive material possessed by the |icensee
conforms to the material authorized by the |icense.

2. Assure that only individuals authorized by the |license use
t he radi oactive material.

3. Instruct personnel in proper radiation protection practices.

4. Conduct or have conducted radi ati on surveys where indicated
and keep records of such surveys, including sumaries of
corrective measures recommended and/or instituted.

5. Assure that personnel nonitoring devices are used where
i ndi cated, exchanged at required intervals and that records
are kept of the results of such nonitoring.

6. Assure that interlock switches and warning signals are
functioning and that postings are properly | ocat ed.

7. Investigate each known or suspected case of excessive or
abnormal exposure to determnmine the cause and take steps to
prevent its recurrence.

8. Be imediately available to serve as a point of contact with
t he Agency and give assistance in case of energency (e.g.,
damage, fire, theft, etc.);

9. Assure that the Radiation Protection Programis inplenented
and reviews are perforned in accordance with the
regul ati ons.

10. Assure that the proper authorities (i.e., the Agency, |ocal
police, U S. Departnent of Transportation, etc.) are
notified pronptly in case of accident, damage, theft, or
| oss of radioactive material; and

11. Assure that the terns and conditions of the |icense (such as
periodic |eak tests) are net and that the required records
(such as personnel exposure, |eak test, accountability,
etc.) are maintained and reviewed for conpliance with Agency
regul ations and |icense conditions.
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12.

13.

Mai ntain, for a period of five years, records of al

i ndi vi dual s desi gnated by the Radiation Safety O ficer to
performduties or neet regulatory requirenents that woul d
ot herwi se be required as a duty of the Radiation Safety
O ficer. These records shall include:

The nane of the designated individual;

Alist of all duties the Radiation Safety Oficer's
designee is authorized to perform

The date upon which the designation becane effective;

The signature of the Radiation Safety Oficer's designee;
and

The signature of the Radiation Safety Oficer.

The Radi ation Safety Oficer shall review records generated
by designees and the performance of designees at | east once
in each calendar quarter. In addition, the |icensee shal
mai ntain records, for a period of five years, of these
gquarterly reviews and Radiation Safety O ficer's designee
reviews for Agency inspection. These records shall include:

The date of the review,

The records being reviewed or the nane of the designee
bei ng revi ewed;

Alist of all duties reviewed by the Radiati on Safety
O ficer for the designee review

The results of the Radiation Safety Oficer's review and
any corrective neasures taken, if applicable, based on
the review, and

The signature of the Radiation Safety Oficer.
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APPENDI X D
SAMPLE M NI MUM DETECTABLE ACTI VI TY CALCULATI ONS

Several references contain discussions of counting statistics for
radi ati on nmeasurenents. For purposes of this guide, the

di scussion contained in NCRP Report No. 58 appears to be the
sinplest to use. The formula we recommend is the one for

determ ning a neasurenent at the 95% confidence level. The
formula for this level is:

LLD= 2.71;.::35\/@
wher e:
LLD = Lower Limt of Detection (dpm divide by 2.2 E+6 for pG)

B
EFF

Background counting rate (counts/tine), and
Counting efficiency.

The sanple counting tinme and background counting tinme nust be
equal. The counting efficiency nust be determ ned by using a
standard source of known activity that emts photons of
approximately the same energy as the contam nant to be detect ed.
The counting rate for the standard is divided by the standard
activity to determne the counting efficiency. Wen dividing,
the two val ues nust be in conpatible units. For exanple, a
standard activity in puC nust be converted to dpm by nultiplying
by a factor of 2.2E+6.

For a copy of the full discussion of the theory and Iimtations
of this test, refer to pages 307-311 in NCRP Report No. 58, A
Handbook of Radi oactivity Measurenent Procedures, issued February
1, 1985 by the National Council on Radiation Protection and
Measurenents, 7910 Whodnont Avenue, Bethesda, NMD 20814.
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APPENDI X E
METHOD FOR CAL| BRATI NG RADI ATI ON SURVEY | NSTRUMENTS

Application For a Licensee to Perform Radi ati on Survey
| nstrunent Cali brations

When radi oactive material is used to calibrate radiation survey
I nstrunments, the person or organization performng the
calibration nust be specifically authorized by the Agency, the
U S. Nucl ear Regul atory Comm ssion, an Agreenent State, or a
Li censing State.

An application for a licensee to performradi ati on survey
i nstrument calibrations should contain the follow ng
i nformati on:

a. The manufacturer's nane and nodel of the source(s) to be
used.
b. The radionuclide and activity of the radioactive materi al

contained in the source(s).

C. The accuracy of the source(s) activity; docunentation
that the determ nation of each source activity is
traceable to the National Institute of Standards and
Technol ogy - NI ST (previously National Bureau of
Standards - NBS).

d. A description of the facilities to be used.

e. The name and appli cabl e experience of each individual who
will performthe calibrations.

f. Cal cul ations related to the calibration procedures.

g. The step-by-step calibration procedures, including

associ ated radi ation safety procedures.
h. Copi es of records that will be maintained (see Item4).

i Verification that the requirenments outlined in this
appendix will be foll owed.

Recommended Met hods For Calibration of Radi ati on Survey
| nstrunent s

The calibration of radiation survey instrunments shall be
performed in accordance with the foll ow ng:

a. The radionuclide sources used for calibration shal
approxi mat e poi nt sources.
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b. The source activities shall be traceable” within +5%
accuracy to the NI ST (previously NBS) calibrations.™

C. The frequency of calibration shall be at intervals not to
exceed one year and after servicing/repair.

d. Each scale of the radiation survey instrunment shall be
calibrated at |east at two points such that: (a) one
point is in each half of the scale; and (b) the two
poi nts are separated by 50-60% of full scale.
Logarithm c and digital readout radiation survey
instruments with only a single readout scale shall be
calibrated, at a mninum at one point near the m dpoint
of each decade.

e. The exposure rate neasured by the radiation survey
i nstrunent shoul d not deviate npre than +10% fromt he
cal cul ated or known val ue for each point checked. (Read
appropriate section of the radiation survey instrunment
manual to determ ne how to nake necessary adjustments to
bring the radiation survey instrunent into calibration.)

Readi ngs within +20% w || be consi dered acceptable if a
calibration chart or graph is prepared and attached to
the radiation survey instrunent. |If the radiation survey

i nstrunment cannot be adjusted so that each reading falls
within the +20% range, it shall be taken out of service
and sent to the manufacturer or to a qualified radiation
survey instrunment |aboratory for repair.

f. |f an electronic device is used to calibrate instrunents,
the instrunent nust still be checked for response to a
known source of radiation.

NOTE: Sources of cobalt-60, cesium 137, or radium 226 are appropriate for use

in calibrations. The radioactivity of the calibration standard should
be sufficient to calibrate the radiation survey instrunments on al
ranges, or at least up to 1 Roentgen per hour on the higher range

radi ati on neasurenent instrunments. |f there are higher ranges, they
shoul d be checked for operation and approximately correct response to
radi ati on.

*%

For purposes of this docunent, the ampunt of radioactivity in a source is said
to be traceable to a national standard when its radioactivity was deterni ned by
conmparison with a source of the sane radi onuclide (or a proper simlated
source, isotopically) the activity of which is certified by the NI ST

In lieu of using a traceabl e radi oactive source, a transfer instrunent
traceable to the NIST, within +5% may be used as an alternative standard. For
purposes of this document, a transfer instrument shall neet the definition as
contained in the Anrerican National Standard Institute publication, ANSI N323-
1978, "Radiation Protection Instrunentati on Test and Calibration."
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3.

Use of a Reference Check Source for Operational Checks

A reference check source of a long half-life (e.g., greater
than five years) shall be used to obtain a radiation survey
I nstrunment response by the |licensee. The reading shall be
taken with the check source placed in a specific geonetry
relative to the detector, and:

a. Shal | be taken before use on each day the instrunent is
used;
b. Shal | be taken after calibration by the |icensee or after

return to the licensee of a radiation survey instrunent
sent for calibration by a specifically licensed firm
authorized to performradiation survey instrunent
calibrations as a custoner service;

C. Shal | be taken after maintenance and/or each battery
change; and

d. Shal | be taken at |east quarterly.

If any operational check reading using the reference check
source, wWth the sane geonetry, is not within +20% of the
readi ng nmeasured i nmedi ately after calibration (or upon receipt
froma calibration firm, the radiation survey instrunent shal
be renoved from service and recali brated.

Recor ds

Records for Itens 2, 3.b, 3.c, and 3.d of this procedure shal
be mai nt ai ned.

a. Records for Item 2 shall include, at a m ni num

1) Radi onuclide used,;

2) Activity and assay date of source;

3) Present activity;

4) Cal cul ated and neasured radiation val ues, including the
per cent age of difference;

5) Respective distance from source for each cal cul ated and
nmeasur ed radi ation val ue;

6) Necessary scale correction factors (required if
cal cul ated and neasured radiation val ues do not agree
within +10%;

7) Make, nodel and serial nunber of radiation survey
i nstrument being cali brat ed;

8) Name of individual performng the calibration; and

9) Date radiation survey instrunment calibration was
per f or med.
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Records for Itens 3.b, 3.c, and 3.d of this procedure
shal | include, at a m ni mum

Radi onucl i de used,;

Activity and assay date of the radionuclide used;

Readi ng of check source at tine of calibration;

CGeonetry of check source relative to detector (position);
Date of calibration;

Make, nodel and serial nunber of the radiation survey

i nstrunent;

Dat e reference check was perforned; and

Nanme of individual who perfornmed the reference check.

Use of I nverse Square Law and Radi oacti ve Decay Law

1)

2)

A calibrated source will have a calibration certificate
giving its output at a given distance neasured on a
specific date by the manufacturer or National Institute
of Standards and Technol ogy (NI ST).

The I nverse Square Law nay be used with any point source
to cal cul ate the exposure rate at other distances.

The Radi oactive Decay Law nay be used to cal culate the
output at other times after the specified date.

| NVERSE SQUARE LAW

S (Ry) (R)

Exposure rate at P,:

(P)? x (Ry)
(Py)?

wher e:

S is the point source

R, and R, are the exposure rates at P, and P, in the sane
units (MR hr or R hr).
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P, and P, are the distances fromthe point source in the sane
unes (centinmeters, neters, feet, etc.)
RADI QACTI VE DECAY LAW
R = R, (069 t/Ty7)
wher e:
R, and R are in the sanme units (nmR hr or R/ hr)

R, i s exposure rate on specified calibration date (tinme zero)

R is exposure rate "t" units of time |ater

T,, and t are in the sane units (years, nonths, days, etc.)
T,, 1s half-life of the radionuclide

t is the tinme el apsed between the source calibration (assay)
date and the radiation survey instrunment calibration date
(present tinme)

Exanpl e: Source output is given by calibration
certificate as 100 nR/'hr at 1 foot on March
10, 1985. Radionuclide half-life is 5.27
years.

Questi on: VWhat is the output at 3 feet on March 10,
1987 (2.0 years later)?

1) Qutput at 1 foot, 2.0 years after calibration date:
R(lft) = 100 nR hr [exp -((0.693x2.0)/5.27)]

100 nR hr (0.77)

77 nR/hr at 1 foot on March 10, 1987
2) CQutput at 3 feet, 2.0 years after calibration date:

(1 foot)?
(3 feet)?

R(sfeet)= (77 ITR/hr)

1/9 (77 nR hr)

8.6 nRhr at 3 feet on March 10, 1987
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Appendix 1-B
GUIDETO SI UNITS

RADIATION DOSE AMOUNT OF SURFACE ACTIVITY

EQUIVALENT RADIOACTIVE MATERIAL LEVELS
OLD (rem) NEW (sievert) OLD NEW .
0.1 mrem sy Ci (curie) Bq (bequere) uCifcm? Bg/cm? (kBg/m?)
' 1pCi —— 37mB !
025 —— 25usv P d 10°  —— 0037 0.37
05 oKy 27 pCi 1Bq
- . L
075 —— 7.5uSv 3x 10 0.1 1.0
Lmrem == 10uSv 1nCi 378
25 — o5 q 105 —— 037 3.7
27nCi  —— 1kB FR
10mrem  —— 100 uSv (0.1 mSv) q 3x10° 1 10
1uCi —— 37kB !
100mrem  —— 1msv W q 104 —— 37 37
27uCi —— 1GB PR
500 mrem —— 5mSv H q 3x 10% 10 100
1mCi —— 37MB !
lrem — 10msv q 100 —4— 37 370
15rem — 15 mSv .
5 | e 27 mCi 1GBq 3x10° —— 100 1000
1Ci ——37GB !
10rem — 100 mSv g 102 —L 30 3700
15rem — 150 mSv
5 500 mSy 27Ci ——1TBq (1 m? =10 cm’)
rem — m
100rem ——1Sv CONCENTRATION
1ton=1Mg = 1000 kg IN SOLUTION
1kg=1000g . (kBg/m?)
1 Sv =100 rem 1 MBg/ton = 1 Bg/g uCifl (kBg/)
1 Gy = 100 rad . . .
(gray) Derived Air Concentration 1 37
(DAC)
Units: Bgm® 10 370
RADIATION DOSE RATES: 100 3700
Conversion
uSv/h, mSv/h uCi cm® x 3.7 x10° = Bg m*® 1m?=10°dm®*=10°1 or 10° L
eg., 7.5 uSv/h dom m® 1 MBg/m® = 1 kBg/dm?®
25 pSv/h p60 - Bqm®

SI UNITSPREFIXES:
a ato 1018 k kilo 10° thousand
f femto 10" M mega 10° million
p pico 10 million millionth G giga 10° thousand million
n nano 10° thousand millionth T tera 10% million million
micro 10° millionth P peta 10%
m  milli 103 thousandth E exa 108
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APPENDI X G
BAS|I C SUBJECTS TO BE COVERED DURI NG
RADI ATI ON SAFETY TRAI NI NG

Fundanment al s of Radi ation Safety

A. Characteristics of radiation

B. Units of radiation dose and quantity of radioactivity

C. Math and cal cul ations basic to the use and neasurenent
of radioactivity.

D. Significance of radiation dose

1. Radiation protection standards

2. The ALARA principle

3. Biological effects of radiation

Level s of radiation fromsources of radiation

Met hods of controlling radiati on dose

1. Working tine

2. Working distance

3. Shielding

m

. Radi ati on Detection Instrunentation to be Used

A. Use of radiation survey instrunents

1. Operation

2. Calibration

3. Limtations

Survey techni ques

Use of personnel nonitoring equi pnent

1. Film badges

2. Thernol um nescent dosineters (TLD s)
3. Pocket dosineters

Ow

I11. Safety Equipnment to be Used

A. Renote handling equi pnent

B. Fune Hoods

C. Storage containers

D. Personnel protective equipnent (i.e., gloves, |ab
coats, respirators)

| V. The Requirenments of Pertinent Federal and State Regul ations
(see Section |I.D. of guide)

V. Ternms and Conditions of the License, Active Amendnents, and
Any Correspondence Submtted in Support of the License
Appl i cation

VI . The Licensee's Witten OQperating and Energency Procedures

VII. Manufacturer's Instruction Manuals for Sources/Devices

VIIT. On-t he-job Training
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APPENDI X H

SAMPLE PROCEDURE FOR ORDERI NG AND RECEI VI NG
RADI OACTI VE NMATERI AL

1. The Radi ation Safety Oficer (RSO nust approve or place
all orders for radioactive material and nust ensure that
the requested material and quantities are authorized by the
license and that possession limts are not exceeded.

2. During normal working hours, carriers nust be instructed to
deliver radioactive packages directly to the Radiation
Saf ety Depart nent.

3. During off-duty hours, security personnel nust accept
delivery of radioactive packages in accordance with the
procedure outlined in the sanpl e nenorandum bel ow.

SAMPLE MEMORANDUM

MEMORANDUM FOR:  Security Personnel

FROMV John Jones,
Adm ni strat or

SUBJECT: RECEI PT OF PACKAGES CONTAI NI NG
RADI OACTI VE NMATERI AL

| f the package is wet or appears to be danaged, immediately
contact the facility's RSO Ask the carrier to remain at the
facility until it can be determ ned that neither the carrier nor
the vehicle is contam nated.

Any packages containing radioactive material that arrive between
4.30 P.M and 7:00 AM or on Sundays shall be signed for by the
Security guard on duty and taken imedi ately to the Radiation
Safety Departnent. Unlock the door, place the package on top of
the counter imrediately to the right of the door, and rel ock the
door .

RADI ATI ON SAFETY OFFI CER ( RSO :

OFFI CE PHONE

HOVE PHONE

RADI ATI ON CONTROL PROGRAM NMASSACHUSETTS DEPARTMENT OF PUBLI C
HEALTH 24- HOUR PHONE: (617) 727-9710
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For

1

APPENDI X |

PROCEDURE FOR SAFELY OPEN NG
RADI OACTI VE NATERI AL PACKAGES

packages recei ved under the specific |license, authorized
i ndi viduals shall inplenment procedures for opening each package
as follows:

a.

b.

Put on gloves to prevent hand contam nati on;

Monitor the external surfaces of a | abel ed package for
radi oacti ve contam nation unl ess the package contains
only radioactive material in the formof a gas or in
special formradioactive nmaterial as defined in 105 CWVR
120. 005;

AGENCY NOTE: Label ed neans | abeled wth a Radi oactive
VWiite I, Yellow Il or Yellowlll |abel as specified in
U S. Departnent of Transportation regulations, 49 CFR
172. 403 and 172.436- 440, published Cctober 1, 1993,
excl usi ve of subsequent anendnents or editions.

Visually inspect the package for any sign of damage
(e.g., wetness, crushed). |If damage is noted, stop and
notify the Radiation Safety O ficer (RSO.

Monitor the external surfaces of a | abel ed package for
radi ati on |l evel s unl ess the package contains quantities
of radioactive material that are |l ess than or equal to
the Type A quantity, as defined in 105 CWR 120.772, as
listed in 49 CFR 173. 435 published October 1, 1993, or
as derived from49 CFR 173. 433 published Cctober 1,
1993; and

Monitor all packages known to contain radioactive
contam nation and radiation levels if there is evidence
of degradation of package integrity, such as packages
that are crushed, wet, or damaged.

The nonitoring required by Item 1l above shall be perforned
as soon as practicable after recei pt of the package, but

not

|ater than three (3) hours after the package is

received at the licensee's facility if it is received
during the licensee's nornmal working hours or if there is
evi dence of degradation of package integrity, such as a
package that is crushed, wet or danaged. |If a package is
received after working hours, and has no evidence of
degradati on of package integrity, the package shall be

37



nmonitored no later than three (3) hours fromthe begi nning
of the next working day.

Open the outer package (followi ng supplier's directions if
provi ded) and renove packing slip. Open inner package to
verify contents (conpare requisition, packing slip, and

| abel on bottle or syringe holder). Check integrity of the
final source container (inspecting for breakage of seals or
vials, loss of liquid, discoloration of packaging
material). Check also that the shipnent does not exceed

| icense possession limts. |If anything is other than
expected, stop and notify the RSO

Survey the packing material and packages for contam nation
before discarding. |If contamnation is found, treat as
radi oactive waste. |f no contamnation is found,
obliterate all radiation |abels prior to discarding in
regul ar trash.

Mai ntai n records of receipt, package survey and w pe test
results.

The final carrier and the Agency shall be inmediately
notified by tel ephone and shall confirmthe initial contact
Wi thin 24 hours by overnight letter or telefacsimle to the
Agency, when:

a. Renovabl e radi oactive surface contam nati on exceeds the
limts of 105 CMR 120.785(H); or

b. External radiation |evels exceed the limts of 105 CMR
120. 785(1) and(J).
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10.
11.
12.
13.

14.

APPENDI X J

GENERAL RULES FOR THE SAFE USE OF
RADI OACTI VE NMATERI AL

Wear | aboratory coats or other protective clothing at all
times in areas where radi oactive material is used.

Wear di sposable gloves at all times while handling
radi oactive material.

Moni t or hands, shoes, clothing, and work surfaces with a

| ow-l evel G Msurvey instrunent (if appropriate, for

radi onuclides in use) for contam nation after each use of
radi oactive material or before leaving the restricted area.

Do not eat, drink, snoke, or apply cosnetics in any area
where radi oactive material is stored or used.

Do not store food, drink, or personal items in any area
where radi oactive material is stored or used.

Secure all areas where radionuclides are used/ stored when
unat t ended.

Wear whol e-body personnel nonitoring devices (film badge or
TLD) at all times while in areas where radi oactive materi al
is used or stored if required by the regulations or the
terms of your license. These nust be worn at chest or
wai st | evel where the highest exposure is expected (outside
of any | ead aprons).

When required to wear filmor TLD finger badges, they nust
be turned inward towards material .

D spose of radioactive waste only in specially
desi gnat ed/ | abel | ed recept acl es.

Store and | abel radioactive materials correctly.

Use alarnms and interlocks, and post areas as required.

Never pipette by nouth

Confi ne radi oactive solutions in covered containers plainly
identified and | abel ed with nanme of conpound, radionuclide,

date, activity, and radiation level if applicable.

Al ways transport radioactive material in shielded
containers with sufficient absorbent material.
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15.

16.

Use absorbent material on countertops where radioactive
mat erial is used.

Use suitable ventilation systens when handling gases or
vol atile material.
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APPENDI X K
EMERGENCY PROCEDURE

M NOR SPI LLS:

a.

NOTI FY: Notify persons in the area that a spill has
occurr ed.

PREVENT THE SPREAD: Cover the spill wth absorbent
mat eri al, and prevent access to the area by
unaut hori zed personnel .

CLEAN UP: Use di sposabl e gl oves and renote handling
tongs. Carefully fold the absorbent material. Insert
into a plastic bag and di spose of in the radioactive
waste container. Also insert into the plastic bag al
ot her contam nated materials such as di sposabl e gl oves.

SURVEY: Wth a |ow range, thin wi ndow G M survey

i nstrument, check the area around the spill, hands, and
clothing for contam nation. For al pha and | ow energy
beta emtters, conduct wi pe tests at the spill area.

REPORT: Report incident to the Radiation Safety
Oficer (RSO .

MAJOR SPI LLS:

a.

CLEAR THE AREA: Notify all persons not involved in the
spill to vacate the room

PREVENT THE SPREAD: Cover the spill wth absorbent
material, but do not attenpt to clean it up. Confine
t he novenent of all personnel potentially contam nated
to prevent the spread.

SHI ELD THE SOURCE: If possible, the spill should be
shi el ded, but only if it can be done w thout further
contam nation or without significantly increasing
radi ati on exposure.

CLOSE THE ROOM Leave the room and | ock the door(s) to
prevent entry.

CALL FOR HELP: Notify the RSO i medi ately.

PERSONNEL DECONTAM NATI ON: Cont am nat ed cl ot hi ng
shoul d be renoved and stored for further eval uation by
the RSO If the spill is on the skin, flush thoroughly
and then wash with m|d soap and | ukewar m wat er .

I njured persons should be decontam nated and first aid
performed as necessary. |If life threatening injuries
are present, the individual should be given i mediate
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life-saving first aid and transported to a hospital for
further nedical treatnment regardl ess of any

contam nation present. The hospital should be given
prior notification that the patient is contam nated so
that the appropriate controls can be inpl enent ed.

3. EXPOSURE TO SOURCES COF RADI ATI ON

Term nate the source of exposure and prevent others from
bei ng exposed. Use additional shielding as needed. Notify
the Radiation Safety Oficer so the nature and extent of
exposure can be determ ned. Seek nedical attention if
severe exposure i s suspected.

4. LOSS, THEFT, OR DAMAGE TO A SOURCE OF RADI OACTI VE NMATERI AL

In addition to follow ng the applicable procedures outlined
above, notify the RSO i nmedi ately and the Agency at (617)
727-6214.

RADI ATI ON SAFETY OFFI CER ( RSO :

OFFI CE PHONE: HOVE PHONE

ALTERNATE NAMES AND TELEPHONE NUMBERS DESI GNATED BY RSO
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APPENDI X L
AREA SURVEY PROCEDURE

Al'l preparation and use areas will be surveyed each day of
use with a | owrange survey instrunent (as appropriate for
radi onucl i des used) and decontam nated if necessary.

| ndi vi dual s shall nonitor hands, shoes, clothing, and work

surfaces with a | owrange survey instrunment (as appropriate
for radionuclides used) for contam nation after each use of
radi oactive material or before leaving the restricted area

and decontam nate as necessary.

Laboratory areas where only small quantities of radioactive
material are used [less than 7.4 MBq (200 puG )] or areas
where material is 1n storage only will be surveyed nonthly.

Waste storage areas and all other |aboratory areas [those
using greater than or equal to 7.4 MBg (200 pG )] wll be
surveyed weekly.

The weekly and nonthly surveys will consist of:

a. A neasurenent of radiation levels with a survey neter
sufficiently sensitive to detect 1.0 uSv (0.1 nrem per
hour for the radionuclide involved.

b. A series of wipe tests to neasure contam nation |evels.
The nethod for performng w pe tests will be
sufficiently sensitive to detect [3.7 Bgq (220 dpm per
100 cnt, beta/ganmma], for the contam nant invol ved.

W pes for areas of use or other high-background areas
wll be renoved to a | ow background area for
nmeasur enent .

|f contam nation is detected, the area wll:

a. Be cleaned or posted and restricted fromuse if the
contam nation | evel exceeds [37 Bg (2,200 dpm per 100
cn¥, beta/gamm]; or

b. Be covered, cleaned, or identified to all enployees if
the contam nation | evel exceeds [3.7 Bq (220 dpm per
100 cnf] but is less than [37 Bgq (2,200 dpm per 100
cnt, betal/ ganma].
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NOTE:

Records of all area survey results, including negative
results, will be kept for [five (5) years] after each
survey. The record will include:

a.

Manuf acturer, nodel, and serial nunber of the
instrunments used to perform surveys and anal yze w pe
t ests.

Date of the survey.

A drawi ng of the area surveyed identifying relevant
features such as active storage areas, active waste
areas, etc.

Measured dose rates (in units of sieverts or nrem per
hour) keyed to | ocations on the draw ng.

Det ected contam nation levels [in units of Bg/ 100 cn¥,
dpni 100 cn? or microcuries/ 100 cnf] keyed to | ocations
on the draw ng.

Corrective action taken in the case of contam nation or
exposure rates in excess of action levels or the
regul ati ons, reduced contam nation |l evels or dose rates
after corrective action, and any appropriate conments.

The identification of the individual performng the
survey.

For the surveys referenced in Itens 1. and 2. above,
only the date and the identification of the person
perform ng the survey need to be recorded when no
abnormal radiation levels are identified. |[If abnormal
radi ati on | evel s or personnel contam nation are noted,
sgrvey results should be docunented as per Item7
above.
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APPENDI X M
TESTI NG SEALED SOURCES FOR LEAKAGE AND/ OR CONTAM NATI ON

Applicants who wish to performtheir owm tests for |eakage and/or
contam nation, including the procurenent and the analysis of the
test sanples, nmust submt the follow ng descriptive information
in support of the application:

1. Describe all instrunmentation which will be used for the
anal ysis of the test sanples. The descriptive information
shoul d i ncl ude:

a. The manufacturer, nodel, [and serial nunber] of each
i nstrunent ;

b. The types and energies of detectable radiation, as
applicable to each instrunent;

c. The efficiency of each instrument, for each type of
radi oactive material to be tested, including the
supportive calcul ations docunenting such efficiency,;
and

d. The mninmumsensitivity of each instrunent, for each
type of radi oactive material to be tested, including
the supportive cal culations docunenting such m ni num
sensitivity. At a mninmum the instrunent used nust be
capabl e of detecting 185 Bg (0.005 pC) of the
radi oactive material being tested. For radium 226, the
i nstrunment nust be sensitive enough to detect 185 Bq
(0.005 puG ) external radon-daughter contam nation or
the escape of radon at the rate of 37 Bg (0.001 pG)
per 24 hours.

2. | dentify the calibration standards to be used in the
anal ysis of each radioactive material to be tested. The
identification shall include the manufacturer, nodel,

radi onuclide and activity of each standard. Such standards
shall be traceable to a national standard.

3. Describe the calibration procedures and the frequency of
calibration for each instrunment.

4. Describe the material or leak test kit to be used in
collecting the | eak test sanples.

5. Describe in detail the procedure for performng the
anal ysis of the |eak test sanples.
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Submit sanple calculations showi ng the conversion of the
raw counting data to units of becquerels or nicrocuries.

Descri be the nethod for disposing of contam nated | eak test
sanpl es.

Descri be the training and experi ence of each person who
wi |l analyze and evaluate the results of the | eak test
sanpl es.

Descri be the records to be nmaintai ned for each | eak test.
These shall i ncl ude:

a. The location of the source which was |eak tested,
b. The date the sanple was coll ected,;

c. The individual collecting the sanple;

d. The person perform ng the anal ysis;

e. The date the anal ysis was perforned;

f. The unique identification of the source tested; e.g.,
manuf act ure, nodel nunber, serial nunber, etc.

g. The radionuclide and the activity of radioactive
material contained in the source; and

h. The results of the test expressed in units of
becquerels or mcrocuries. Actual test results shal
be reported unless such results are less than 185 Bg
(0.005 pd).
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APPENDI X N
RADI O GDI NE Bl QASSAY PROCEDURE

Calibration

Thi s bi oassay procedure uses a sodiumiodide crystal and sing
channel anal yzer (such as an uptake probe) to determ ne thyro
burden. Calibration of the systemw || be perforned annually

| e
i d

A Set Wndow or Region of Interest

The wi ndow or region of interest nust be set to detect

em ssions for the radionuclide you are trying to detect.

In the case of 1-131, the region of interest nmust be in the
area of 364 keV.

Usi ng the m ni num detectable activity cal cul ations
described in Appendi x D, denonstrate that the system you
are using can detect 1.48 kBgq (0.04 pG ) of 1-131. (Submt
these calculations with Exhibit B.)

B. Est abl i sh Backgr ound

Hol d probe on thigh (ensure thigh and/or |ab coat are not
contam nated) for a 1 mnute count. Record results.

C. Count Standard

A known (neasured) anount of radioactivity nust be used as
t he standard. Wen assaying for 1-131, an |1-131 standard
(or a standard source of known activity that emts photons
of approximately the sane energy as |-131, e.g., Ba-133)
must be used. 1-131 liquid or capsule may be used, and
must be nmeasured and corrected for decay. Place the
standard in a thyroid phantont. Hold probe against the
phantomin an established geonetry, simlar to the geonetry
to be used when perform ng a bioassay on an individual, for
required amount of tinme (1 mn.). Record results.

(*Note: Specifications for design of a neck phantom can be
found in American National Standard ANSI N44. 3- 1973,
"Thyroi d Radi oi odi ne Upt ake Measurenents Using a Neck

Phant om ")
D. Est abli sh System Effi ci ency
St andard CPM - Background CPM = Net Standard CPM
Net Standard CPM X 100 = %Eficiency
Standard Activity(pG) 2.2 x 10° DPM pC
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| nvestigation Limts

E

Establ i sh I n-House Investigation Limts

1

The Radi ation Safety O ficer (RSO shall be notified
whenever the thyroid burden at the tine of measurenent
exceeds 37 kBg (1.0 pG) of 1-131. The RSO shal
performan investigation into the cause of the exposure
and the potential for further exposure, and devel op
corrective actions to prevent recurrence.

The RSO shall be notified i medi ately whenever the
thyroid burden at the tinme of neasurenent exceeds 185
kBg (5.0 pG ) of 1-131. The RSO nmust perform an

i nvestigation, as described above, and nust perform
weekl y bi oassays on the individual until the
individual's thyroid burden is less than 37 kBg (1.0
puG ) of 1-131.

(Note: In-house investigation [imts are adopted from U.
S. Nucl ear Regul atory Guide 8.9, "Acceptable Concepts,
Model s, Equations and Assunptions for a Bioassay Program™")

Measur enent

F

Measure Thyroid d and

1
2.

Perform nmeasurenents in a | ow background area.

Hol d probe on thigh (ensure thigh and/or |ab coat are
not contamnated) for a 1 mnute count. Record
results.

Hol d probe in the center of neck near Adami s apple for
requi red amount of tinme (1 mn). Record results.

Subt ract background fromthyroid gland count to obtain
net counts. Record results.

Cal cul ate and record the amount of radioactivity in
thyroid by using the equation bel ow

A Net counts (CPM x 100 = _X uG
% Efficiency x 2.2 x 10° dpni pC

B. The intake retention fraction (t = 24 hours) for |-
131 is 0.133.

X uG = X(i) pG (estimate of intake)
0.133
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NOTE:

C. The inhalation ALI for 1-131 is 50 uG

X(i) = %of CEDE
50 udG

If results are less than the investigation limts
established in E. 1. above, you are finished.

If results are nore than the investigation limts
established in E. above, notify the RSO i medi atel y.
The RSO may restrict the enployee's further handling of
|-131 until the thyroid burden is nmeasured to be bel ow
the reporting limts established in E above.

For ot her radioi sotopes of iodine, corrections for
effective half-life, inhalation ALI, instrunent
efficiency, intake retention factors and action |levels
nmust be made.
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APPENDI X O
SAMPLE CALCULATI ONS FOR RADI OACTI VE GASES/ VOLATI LE MATERI AL

The follow ng information nmust be submtted in support of
requests to use radioactive gases:

1

CALCULATI ONS OF M Nl MUM VENTI LATI ON RATES FOR RESTRI CTED
AREAS REQUI RED BY PART 340

a. Determ ne the highest dose to an individual from al
external radiation for the previous 12-nonth period by
reviewi ng personnel nonitoring records (film TLD
etc.) or based on activity, distance and duration of

handling. [If necessary, nodify the dose to account for
an anticipated increase or decrease in potenti al
exposur e.

b. Mddify the DAC value to allow for the estimted annual
ext ernal exposure.

A sinplified nethod is to subtract the estimated
external dose fromthe occupational dose limt of 50
nSv (5 rens) and divide this nunber by 50 nSv (5 rens).
This yields the fraction of the dose limt of 5 rens
that would still be permtted frominternal sources.
Mul tiplying this fraction times the DAC val ue yields a
nodi f1 ed DAC. These DAC val ues are provided in
Appendix B to 10 CFR 8§ 20. 1001-20.2401 in Table 1

Col um 3.
Exanpl e:
A new roomis being designed where Kr-85 will be used. |If
t he annual external dose is 2 rens, the nodified DAC val ue
shoul d be based on 3 rens that could still be incurred from

i nternal exposure. The listed DAC value for Kr-85 is 1E-4
pG/m .

3rems

DAC(modified) = X 1E-4 uCi/ml

= OE-5 uCi/ml

If the facility in question plans to use 5.2 x 10° pC of
Kr-85 per year. Wat ventilation rate is required to
ensure conpliance with 105 CWR 120. 2117

Maxi nrum Acti vity:

A, = 5.2 x 10° uCi/year

Assune a loss rate (f) of 20%
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pallen
=   6E-5 µCi/ml


A= A xf
A= (5.2 x 10° uGCi/year) X 0.2
A =1 x 10° pC/year

Required Ventil ati on Rate:

V=A where C=DAC =6 x 10° puG/m
C

V =1 x 10°% uG /year
6 x 10° pG/n

V=17 x 10

L7 x 10 M 4 _1 year  _1 week  _ 1 hour X 1 ft3

year 52 weeks 40 hours 60 m nut es 2.832 x 10* m
V=48 ft3nmn

The answer shows that, in order to neet the requirenents of
105 CVR 120.534, the |l aboratory (RESTRI CTED AREA) nust have
a ventilation rate of at least 5.0 ft3mn with no
recirculation of air. \Were practicable, the ventilation
rate should be greater than that shown necessary by the

cal cul ations. Consider every alternative in order to

mai ntain the air concentration of Kr-85 as low as is
reasonabl y achi evabl e.

If the ventilation rate is inadequate to neet the
requi renents of 105 CVR 120. 534, nethods of increasing
ventilation or reducing the activity nust be inpl enented.

Al R CONCENTRATI ONS OF RADI OACTI VE GASES/ VOLATI LE MATERI AL
| N UNRESTRI CTED AREAS

Li censees who nmake rel eases of radioactive gases/volatile
material to unrestricted areas during use, storage, and

di sposal are required to perform surveys (nmeasurenents or
calculations) to ensure that they are in conpliance with
105 CWR 120.534. Many facilities do not have sufficient
air flow to achieve the necessary dilution to unrestricted
areas. The follow ng procedure may be used to estimate the
concentrations of radioactive gases in effluents to
unrestricted areas:

a. Estimate the maxi num anmount of radioactive gas/volatile
material to be released per year (A). This should
include all anticipated | osses during use, storage and
di sposal
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b. Determine the flowrate of the exhaust system and
calculate the air flow per year (V)

c. For unrestricted areas, 105 CWVR 120.222 requires that
the air concentration (O):

C=A <« Mxinumconcentration as listed in Table II,
\% Colum | of 10 CFR 20 Appendi x A

Sanpl e Probl em

A laboratory plans to use 5 x 10° uC of Kr-85 per year.
A funme hood is available for the rel ease of Kr-85, and
has a nmeasured airflow of 168 ft/mn. with an opening
of 8 ft2. What is the average concentration of Kr-85 at
the point of release fromthe funme hood exhaust
(assumng all Kr-85 fromcollection bags, filters, etc.
has been rel eased)?

Vol une:

(1 ft3/mn =12.7 x 10° mM/hr = 6.8 x 10" m/40-hr wk =
1.5 x 10 m/yr)

V=168 ft x 8 ft2 x 1.5 x 10° m/yr

m n ft3/mn
V = 1344 ft3 x 1.5 x 10 m /yr

m n ft3/ mn
V=202 x 108 m/yr

Concentrati on:

C= 5.2 x 10°% uG/year
2.02 x 108 nl/yr

C=26x 107 pG/n

The concentration of radioactive gas vented to the

at nosphere is |l ess than the maxi mnum concentration of 7 x
10" uCi/m listed in Table I'l, Colum | of 10 CFR 20
Appendi x A
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APPENDI X P
DI RECT READI NG DOSI METER USE AND CAL| BRATI ON

USE OF DI RECT READI NG DOSI METERS

1. Each direct reading dosinmeter (dosineter) used nust have
been calibrated within one year prior to its use.

2. Only one person shall be assigned to a dosineter at any one
tine.

3. A |l og nust be nmade to docunent the neasured exposures of

each individual using a dosineter. This log shall record
the date and tinme of each entry and the nane and soci al
security nunber of the nonitored individual.

4. At the beginning of each shift, or prior to entering an
area where dosineters are needed, the dosineter nust be
zeroed (charged) to indicate essentially no exposure. |If
this is not practicable, docunent the initial exposure
reading in the dosineter |og.

5. Enter the exposure reading fromthe dosineter in the
dosineter log daily (imedi ately before the end of a shift,
or after all entries into a restricted area have been
per for med).

6. The Radi ation Safety Oficer nust be notified i mediately
if a dosinmeter is discharged beyond its range.

7. At | east once each nonth, total the exposures in the | og
for each individual who used a dosineter during that
period. These totals may be kept in the log or with other
dosinetry results maintained by the |icensee.

CALI BRATI ON OF DI RECT READI NG DOSI METERS

1. The calibration of a direct reading dosineter (dosineter)
shall be performed in accordance with the foll ow ng:

a. The radionuclide sources used for calibration shall be
approxi mate poi nt sources.

b. The source activities shall be traceable within 5%
accuracy to NI ST.

c. The dosineter shall be calibrated at two scal e

readi ngs, separated by at |east 50 percent of the full-
scal e readi ng.
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The exposure neasured by the dosineter shall not differ
fromthe cal cul ated (true) exposure by nore than + 20
percent of the cal culated (true) val ue.

Dosi neters shall be charged, placed in a radiation-free
envi ronment (excludi ng background radi ation), then read
after a mninmum of 24 hours has passed. A dosineter
shal | be considered defective if the rate of |eakage is
greater than 5 percent of the dosineter full-scale

r eadi ng.

Records of calibration shall include:

S

o O

Radi onucl i de used,

Activity and activity assay date of source,

Dat e of dosineter calibration,

Activity of source at date of dosineter calibration,
Cal cul ated (true) and neasured radi ati on val ues,

Respective distance fromsource for each cal cul ated and
measured radiation val ue,

El apsed time of exposure for each neasured radiation
val ue,

Necessary scale correction factors (required if
cal cul ated and neasured radiation values do not agree
within + 20 percent),

Nhge, model , and serial nunber of dosineter calibrated,
an

Si gnature of individual who perforned the calibration.
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EXHBIT A
APPLI CATI ON FORM FOR ( NON- MEDI CAL) RADI OACTI VE MATERI ALS LI CENSE
(MRCP 120. 100- 4)
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RADI OACTI VE MATERI ALS LI CENSE APPLI CATI ON
MASSACHUSETTS DEPARTMENT COF PUBLI C HEALTH, RADI ATI ON CONTROL PROGRAM

I NSTRUCTI ONS - Complete all items in this application for a new license or the renewal of an
existing license. Use supplenental sheets where necessary. Item 13 nust be conpleted on all
applications. Mil the conpleted application to: The Radiation Control Program 174 Portland
Street, 5th FI. Boston, MA 02114. Upon approval of this application, the applicant will receive
a State of Massachusetts Radioactive Material License.

1. THS IS AN APPLI CATI ON FOR 2. NAME AND MAI LI NG ADDRESS OF
APPLI CANT( I ncl ude zi p code)

[] A NEWLICENSE
B. AMVENDMVENT TO LI C. NO
C. RENEWAL OF LI CENSE NO.

3. ADDRESSES WHERE LI CENSED MATERI AL WLL BE USED OR POSSESSED.

4. NAME OF PERSON TO BE CONTACTED ABOUT THI S TELEPHONE NUMBER
APPLI CATI ON.

SUBMT I TEM5 5 THROUGH 12 ON 8% x 11" PAPER THE TYPE AND SCOPE OF | NFCRVATI ON TO BE
PROVI DED | S DESCRI BED I N THE LI CENSE APPLI CATI ON GUI DE.

5. RADI OACTI VE MATERI AL 6. PURPCSE(S) FOR WHI CH LI CENSED
a. El enment & mass nunber; MATERI AL W LL BE USED.
b. Chemical and/or physical form
c. Maxi mum anount that will be

possessed at any one tine.

7. I NDI VI DUAL(S) RESPONSI BLE FOR 8. TRAINING FOR | NDI VI DUALS WORKI NG | N OR
RADI ATI ON SAFTY PROGRAM AND THEI R FREQUENTI NG RESTRI CTED AREAS.
TRAI NI NG AND EXPERI ENCE.

9. FACILITIES AND EQUI PMENT. 10. RADI ATI ON SAFETY PROGRAM

11. WASTE MANAGEMENT (/1 NCLUDE 12. CORPORATE STRUCTURE
M NI M ZATI ON STATEMENT/ PLAN) .

| TEM 13 - CERTI FI CATE
(This item nust be conpl et ed)

THE APPLI CANT AND ANY OFFI Cl AL EXECUTI NG THI S CERTI FI CATE ON BEHALF OF THE APPLI CANT NAMED
INITEM 1, CERTIFY THAT TH S APPLI CATI ON | S PREPARED | N CONFORM TY W TH APPLI CABLE STATE
REGULATI ONS AND THAT ALL | NFORVATI ON CONTAI NED HEREI N, | NCLUDI NG ANY SUPPLEMENTS ATTACHED
HERETO, 1S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELI EF.

- ———— By
TYPE OR PRI NT NAME OF CERTI FYI NG OFFI Cl AL S| GNATURE

Dat e:

TI'TLE OF CERTI FYI NG | NDI VI DUAL
MRCP 120. 100- 4 1 MARCH 1994, REV. O




EXH BIT B
| NSTRUVENTATI ON FORM

Portabl e Radiation Detection Survey lInstrunents
(0.1 nremhr to 50 nmmenmhr or 1 uSv/hr to 500 uSv/hr):

Manuf act ur er:

Mbdel :

# Avail abl e:

Range:

W ndow Thi ckness:

( g/ cn)
Det ector Type:

(GM lon Chanber, etc.)

Portabl e Radi ati on Measurenent Survey | nstrunents
(1 nmmem hr to 1000 nmrenmf hr or 10 pSv/hr to 10 nBv/hr):

Manuf act ur er:

Mbdel :

# Avail abl e:

Range:

W ndow Thi ckness:

( g/ cn)
Det ect or Type:

(GM lon Chanber, etc.)

59



Fi xed Area Monitor

Manuf act ur er:

Mbdel :

# Avail abl e:

Range:

Liquid Scintillation Counter (If used to analyze w pes*)

Manuf act ur er:

Mbdel :

M ni mrum Det ect abl e Activity*:

Wel|l Counter (If used to analyze w pes*)

Manuf act ur er

Mbdel :

M ni nrum Det ect abl e Activity*:

| nstrunent Used for Analysis of Wpe Tests*

(Ceneric Description)

Manuf act ur er:

Mbdel :

M ni num Det ect abl e Activity*:
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Thyroi d Bi oassay Probe

Manuf act ur er:

Mbdel :

Range/ M ni mrum Det ect abl e Activity*:

O her Instruments (Continue on separate sheet if necessary.)

(CGeneric Description)

Manuf act ur er:

Mbdel :

Range:

* Submt cal cul ations as described in Appendix D
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Massachusetts Department of Public Health The Agency is requesting disclosure of information

Radi ati on Control Program that is necessary to acconplish the statutory purpose as

174 Portland Street, 5th Floor outlined under MG L. c. 111, 88 3, 5M 5N, 50 5P. Disclosure
Boston, MA 02114 of this information is required. Failure to provide any
information will result in this formnot being processed.

CERTI FI CATE - TERM NATI ON
DI SPCSI TI ON OF RADI OACTI VE MATERI AL

LI CENSEE NANME: LI CENSE NUMBER:
$333333311333333))Q S3))3))0Q
ADDRESS:
$333333331135)33))Q
$333333311333333))Q

The followng information is provided in accordance with 105 CWR 120.132, "Expiration and
Term nation of Licenses.” This regulation is attached to this form Conplete the itens bel ow
whi ch are applicable to your licensed activity:

1. Al use of radioactive nmaterials authorized under the above referenced |icense has been
t er m nat ed

___ 2. Radioactive contam nati on has been renoved to the level outlined in 105 CVR 120. 291 to
t he extent practicable.

3. Al radioactive material previously procured and/or possessed under the authorization
granted by the above referenced |icense has been di sposed of as follows:

___Transferred to (Nane and Address):

which is authorized to possess such material under License Nunber

i ssued by (Licensing Agency):

Decayed, surveyed and di sposed of as non-radi oactive trash.

Li censed under License Nunber:

i ssued by (Licensing Agency):

No radi oactive material has ever been procured and/or possessed by the
| i censee under the authorization granted by the above referenced |icense.

O her (Attach additional pages).

4. Attached are radiation surveys or the equivalent as specified in 105 CVR 120.132(1)(2).

5. Additional renmarks. (Attach additional pages).

THE UNDERSI GNED, ON BEHALF COF THE LI CENSEE, HEREBY CERTIFIES THAT LI CENSABLE QUANTI TI ES OF
RADI OACTI VE MATERIAL UNDER THE JURI SDI CTI ON OF NMASSACHUSETTS DEPARTMENT COF PUBLIC HEALTH
RADI ATI ON CONTRCL PROGRAM ARE NOT POSSESSED BY THE LI CENSEE. | T | S THEREFORE REQUESTED THAT THE
ABOVE REFERENCED LI CENSE BE TERM NATED

DATE: S| GNATURE

TITLE:

MRCP 120. 100-3 MARCH 1997, REV.1.1





